THERE is a factor in periodontal disease which apparently has been largely overlooked. To my mind it is of paramount importance, and that is why I wish to bring it to your notice that the subject may be aired and its importance gauged.
In a recent Editorial in the British Dental Journal the phrase was used: " Hypothesis preceding research." I must confess that my contribution this evening falls within that category.
I wish to draw attention to the peculiar significance of the oral epithelium. Most writers on periodontal disease after recognizing the initial gingivitis pass on to consider the injury, to the periodontal membrane, which is a sub-epithelial tissue, and in no text-book nor in any treatise on the subject that I know of, with one exception, can I find mention of the epithelium, which must first be affected. The exception occurs in Hopewell-Smith's " Dental Histology and Pathology," where he does mention ulceration of the surface of the gum with destruction of the epithelium.
It is a fact of great physiological importance that the body has a complete covering of epithelial tissue, and that whatever is absorbed by the body must pass through this tissue. This covering is absolutely complete-externally by the epidermis and internally by the various forms of mucous membrane from the lip to the anus. There is no exception to this, and whatever apparently protrudes from it is simply an adaptation of the epithelium itself-eye, nails, hair, crowns of the teeth.
It has been termed " the first line of defence," and exercises a power of discrimination in allowing substances through it. Take, for example, the bowel: Although normally it teams with septic organisms, septic absorption only takes place in the condition of stasis when the accumulation of septic matter overcomes the resistance. You can plunge your hand into septic matter and suffer no harm unless there is an abrasion of the epidermis. On the other hand no wound is healed until the epithelium has grown over it, and the epithelial continuity is restored. Now, the teeth are no exception to this rule of an epithelial covering. We have seen that that portion of the tooth which projects above the gum margin is epithelial in origin, and by analogy with all other dermal appendages I maintain that the connexion between the epithelium of the gingival margin and the crown of the tooth must be absolutely continuous and complete.
I am afraid I cannot demonstrate this continuity, and I am not aware that it has ever been demonstrated. I have made attempts by the Koch-Weill process but without success. But it should not be impossible if only there were better opportunities and means of research. However, there can be no real doubt about it, and it is not necessary to go very deeply into the histology of the developing tooth to show how it is brought about by Nasmyth's membrane.
Bodecker considers that Nasmyth's membrane is in direct union with the outermost epithelial layer of the gum. Mummery has shown the extensive distribution of epithelial cells in the follicle. Three points in his paper on the structure of the follicle which bear on this subject are: (1) The connexion between the surface oral epithelium and the enamel organ is never lost; (2) in addition to the sheath of Hertwig there is an enveloping layer of epithelial cells which is an extension of the enamel organ; (3) the stellate reticulum atrophies very early, and the external and internal epithelium of the enamel organ lie together. He considers the cellular layer of Nasmyth's membrane to consist of the external and internal epithelium and stellate reticulum. To put these points another way, the enamel organ persists as Nasmyth's membrane, and is in connexion with the oral epithelium on the one hand and with Mummery's enveloping sheath on the other.
Thus the connexion between the surface oral epithelium and Nasmyth's membrane is'apparent. We can now see the continuous connexion between the oral epithelium and the dermal appendage in the form of the tooth-viz., the cellular layer of Nasmyth's membrane. It is possible that at the actual point of union at the neck of the tooth there is a thickening of the epithelial layer caused by the remains of Mummery's enveloping layer of the follicle and the sheath of Hertwig.
Bearing in mind the function.of the 6pithelial tissue as the first line of defence, we can appreciate the significance of this connexion at the neck of the tooth. It is obviously a very weak connexion bec&use, Nasmyth's. membrane having no blood supply in itself, when a break has occurred there is no living epithelial tissue for the gingiival epithelium to unite with. This is evidently the one spot in the whole body where a break in the epithelium, when it has once occurred, must be permanent, and can never be closed over so long as the tooth is in position. It is only by the removal of the tooth and the granulation of the socket that the epithelium can spread across and once more become continuous.
By saying that Nasmyth's membrane has no blood supply, I mean that as far as we know it has no means of obtaining nourishment, and. whatever the conditions at the point of union with the oral epithelium, the cellular layer as a whole is dead, and the renewal of cells is impossible.
We must also appreciate that there is some protection afforded by the position of the point of union-viz., in a sulcus under the slight bulge of enamel at the neck of the tooth. This bulge is only slight in man, except in the milk dentition, but it is very pronounced in the carnivora, where the gum is more liable to damage frow splinters of bone, &c.
I need hardly go into the causes that would bring about this break; they are only too well known. It is sufficient to point out that an acute gingivitis alone would be sufficient to cause the death of the cells on the borderline between the living oral epithelium and the dead Nasmyth's membrane. But the break having once occurred it is very necessary to recognize that we have now a quite peculiar condition which cannot occur anywhere else in the whole body. We have now a lesion that is analogous to a wound and absorption can now take place.
The best that can happen is that scar tissue may form and contract tightly round the neck of the tooth as fibrous tissue. But no wound is healed until epithelium has grown over the surface and become continuous, and at the best the joint can no longer be called " tight" against absorption.
When it is considered how large the area of absorption is when the condition is general or a large number of teeth is affected, what ideal conditions exist in the mouth for the growth of pathogenic organisms, and, further, that absorption is taking place into cancellous bone, richly supplied with thin-walled capillaries, is it to be wondered at that marked general symptoms of septic absorption are often present, and that many ailments, the origin of which is obscure, improve with the treatment of the septic foci in the mouth ? On the other hand, when it is considered from the weak nature of the epithelial connexion that probably everyone sooner or later must have this break of the continuity of the epithelium in his mouth, and when it is recognized that numerous people have a very obvious and often advanced periodontitis and are apparently none the worse for it, it may be asked why these people do not suffer from septic absorption. The answer is that it depends largely on their power of resistance and the virulence of the organism present. The first line of defence, the epithelium, having broken down the patient is thrown back on to the second line, the blood stream. When there is a good local reaction and the gingival margin recedes there is good drainage and the septic foci are reduced to a minimum. But even where the local reaction is poor and the recognized symptoms of marked periodontal disease are present in the mouth, the resistance of the blood may still be tuned up sufficiently to cope with the absorption, so that no serious or inconvenient general symptoms are present. There comes, however, a time when the general resistance is lowered, perhaps by advancing age or some illness, then the balance is disturbed, probably never to be recovered, and whether the condition in the mouth becomes worse or not, general symptoms appear, and in the variable forms that might be expected from an infection carried in the blood-stream. This is the peculiar significance of periodontal disease that here is a unique condition which is peculiar to the mouth and impossible elsewhere in the body, in which there is a permanent break in the epithelial covering so that septic absorption is taking place incessantly and has to be dealt with by the blood-stream.
I do not propose to go into the question of treatment, but a remark above about the removal of the tooth might lead you to think that I am advocating extraction in every case. It was only intended to show that short of the extraction of the teeth it is foolish to speak of a cure for periodontal disease. The primary condition, the break of the epithelial connexion, is permanent, and even after successful local treatment, there is a potential pocket and the local symptoms mnay recur.
It has not required the experience of this war to teach us the value of drainage in surgical cases. Even when there is a large area where absorption is taking place the provision of efficient drainage will reduce pyrexia and remove other symptoms of absorption. Similarly in periodontal disease local treatment which aims at the reduction of the pockets, their sterilization and effective drainage is of great value, but in all cases the general condition of the patient must be the guide as to the necessity of more radical treatment.
I maintain that the real lesion from which arises the condition commonly spoken of as pyorrhcea is this break in the continuity of the epithelium. It is immaterial whether pus is present or not. Indeed the presence of pus may be the sign of a healthy local reaction, and I think it is a common experience that the cases which show most marked general symptoms are not those in which pus is much in evidence.
What is material is the amount of bone destruction that has taken place and whether the patient is showing symptoms of septic absorption.
When we have once grasped the fact that a break in the epithelium means septic absorption and that this break in the continuity of the epithelium in the mouth is permanent, we shall not talk so glibly of " cures for pyorrhcea," but, on the other hand, we shall be able to recognize the possibility of septic absorption in the mouth even if we cannot squeeze a little detritus from round the teeth.
